I. COMPARISON OF THE COMPUTATIONAL MODEL WITH SOLID STATE SRUCTURES
Various methods were assessed to compare with the solid state geometry of the zinc−alkene coordination (here only a selected Zn(vinyl)2 coordinated to two alkenes is shown). Although C(vinyl)−Zn−C(vinyl) angles and the Zn−C(vinyl) bond are all in relative accord with solid state geometry, the Zn−alkene distances are slightly longer ( Figure C1 ). This can be attributed to the lack of incorporating other Zn(vinyl)2 monomers as in the crystal structure. More importantly, all methods tested indeed show this trimer to be a true minimum even in the gas phase giving us confidence to proceed to evaluate the Zn−alkene coordination in our systems. Figure C1 . Method comparison on the geometries of Zinc−alkene complex in comparison with model monomer from X-ray structure (1. Wooten et al. J. Am. Chem. Soc. 2006, 128, 4624-4631) . Selected bond distances are in Å. Figure C3 . Relative free energies (enthalpies in parenthesis; kcal/mol) for the diastereomeric transition state structures leading to the Felkin and anti-Felkin products from methyl ketone 4, calculated at the B3LYP/LANL2DZ in toluene (CPCM). Selected bond distances are in Å.
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II. CALCULATED ENERGIES FOR THE TRANSITION STATES
III. 1 H NMR CHEMICAL SHIFT VARIATIONS
Chemical shift variations of β,γ-unsaturated ketones 1a-g with 1 or 4 equivalents of EtZnCl are presented in Table SI -1. 
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IV. 1 H AND 13 C{ 1 H} NMR SPECTRA
